. High-resolution mass spectrometry was carried out on a Micromass AutoSpec device employing electronic impact fragmentation methods (EI) or electrospray ionization methods (ESI). The specific rotation was measured using an automatic polarimeter (Autopol® IV Rudolph Research Analytical) with a sodium lamp and CH 2 Cl 2 as solvent (c, g/100 mL).
All reactions were conducted in dried glassware under an inert atmosphere of argon. Solvents were dried and deoxygenated with a PureSolv® column system before use. Purification of the final products was performed by column chromatography carried out employing silica gel 60 (230-240 mesh) 
Experimental Procedures and Characterization Data (R,E)-3-(5-Bromo-3-methylpent-3-en-1-yl)-2,2-dimethyloxirane ((+)-12):
This compound was synthesized following slightly modified published methods. 1 Thus, from commercially available geranyl acetate 11 (9.8 g, 50 mmol) we could isolate (+)-12 (7,5 g, 32,3 mmol) in 65% overall yield.
(R,E)-2,2-Dimethyl-3-(3-methyloct-3-en-7-yn-1-yl)oxirane ((+)-13):
1-trimethylsilyl-1-propyne (5.72 mL, 38.6 mmol, 1.2 equiv) was dissolved in THF (32 mL, 1.2M) and cooled to −60 ᵒC. Then, n-BuLi (18 mL of a solution 2.5M in hexanes, 45.1 mmol, 1.4 equiv) was added dropwise and stirred for 1h at −40ᵒC. Then, a solution of epoxy geranyl bromide (+)-12 (7.5 g, 32.3 mmol) in THF (100 mL, 0.3M) was slowly added via cannula and the reaction mixture was stirred at 0 ᵒC for 2.5 h. A saturated aqueous solution of ammonium chloride (100 mL) was added, the organic layer was separated and the aqueous layer was extracted with ethyl acetate (2x100 mL). The combined organic layers were washed with brine (150 mL) and dried over anhydrous sodium sulfate. After filtration, the solvent was removed and the residue was dissolved in MeOH (76 mL 1.20 (s, 3H; H 13 ). 13 C-NMR (75 MHz, CDCl 3 ) δ ppm: 135.8, 123.1, 84.3, 68.3, 64.0, 58.3, 36.3, 27.3, 27.1, 24.9, 18.9, 18.8, 16.1. HRMS calculated for C 13 H 21 O [M+H] + : 193.1587, found: 193.1586 .
(2R,4aR,8aS)-6-bromo-1,1,4a-trimethyl-1,2,3,4,4a,7,8,8a-octahydronaphthalen-2-ol ((−)-1):
To a solution of epoxide (+)-13 (4.8 g, 24.5 mmol) in dibromomethane (215 mL, 0.1 M) at −40 ᵒC was added AlBr 3 (2.2 g, 8.2 mmol, 0.33 equiv) and the mixture was stirring during 1h at the same temperature. The reaction was quenched by addition of a saturated solution of NaHCO 3 (200 mL). The organic layer was separated and the aqueous layer was extracted with dichloromethane (2x 100 mL). The combined organic layers were washed with brine (100 mL) and dried over anhydrous sodium sulfate. The volatile components were removed and the resulting residue was purified by column chromatography on silica gel using hexane:ethyl acetate (2:1) as eluent to yield the alcohol (−)-1 in 82% yield. 1, 121.3, 48.9, 47.0, 38.3, 36.7, 36.3, 34.4, 26.7, 22.0, 20.9, 20.7 Phosphorus pentachloride (PCl 5 ) (124.9 mg, 0.6 mmol, 1.5 equiv) was added to a solution of alcohol (−)-1 (81.9 mg, 0.3 mmol) in toluene (3 mL, 0.1M) and the mixture was stirring at 25 ᵒC for 1h. The reaction was quenched by addition of a 1M solution of K 2 CO 3 (10 mL). The organic layer was separated and the aqueous layer was extracted with ethyl acetate (2x20 mL). The combined organic layers were successively washed with a saturated aqueous solution of NaHCO 3 (50 mL) and brine (50 mL), dried over anhydrous sodium sulfate and then, the volatile components were removed under reduced pressure. The crude was purified by column chromatography on silica gel using hexane as eluent to get (−)-3 in 62% yield. 138.4, 133.0, 122.6, 121.6, 49.9, 45.6, 36.2, 35.2, 29.2, 24.5, 22.9, 21.0, 19.7 Ketone (−)-2 (335 mg, 1.24 mmol) was added to a suspension of tosylhydrazine (257 mg, 1.38 mmol, 1.16 equiv) in methanol (0.77 mL, 1.6 M) and the resulting mixture was stirred at room temperature for 18h to give the corresponding tosylhydrazone. Then, the solvent was removed under reduced pressure and the residue was re-dissolved in dichloromethane (11.6 mL, 0.1M).
Catecholborane (373 µL, 3.49 mmol, 2,8 equiv) was added at 0 ᵒC and the mixture was stirred at this temperature for 30 min and 2.5 h at room temperature. Next, methanol (11.6 mL) and sodium acetate (571 mg, 6.96 mmol, 5.6 equiv) were added. This mixture was stirred at 60 ᵒC for 16 h and then diluted with diethyl ether (10 mL). After addition of water (20 mL), the organic layer was separated and dried with anhydrous sodium sulfate. The solvent was removed under reduced pressure and the residue purified by column chromatography on silica gel using hexane as eluent to get (−)-4 in 74% yield. (1S,4aR,8aS)-6-Bromo-1-(hydroxymethyl)-1,4a-dimethyl-3,4,4a,7,8,8a-hexahydronaphthalen-
2(1H)-one ((−)-5):
Ketone (−)-2 (1.38 g, 5.09 mmol, 1 equiv), NH 2 OH•HCl (1.77 g, 25.45 mmol, 5 equiv) and NaOAc (1.25 g, 15. 27 mmol, 3 equiv) were dissolved into a 1:1 mixture of methanol and water (85 mL, 0.06M). The resulting solution was heated at 85 ᵒC for 2h. After this time, methanol was removed and the aqueous layer was extracted with dichloromethane (3x50 mL). The combined organic layers were washed with brine (100 mL), dried over anhydrous sodium and finally, the solvent was removed under reduced pressure. The residue was dissolved into a 1:1 mixture of AcOH/Ac 2 O (45 mL) and the solution was stirred at room temperature for 18 h. Then, Pd(OAc) 2 (156.2 mg, 0.7 mmol, 15 mol%) and PhI(OAc) 2 (4.6 g, 13.92 mmol, 2,7 equiv) were added and the reaction was heated at 65 ᵒC for 6h. After this time, the volatiles were removed under pressure and the residue diluted with ethyl acetate (50 mL) and successively washed with a saturated aqueous solution of NaHCO 3 (3x50 mL) and brine (50 mL) and finally dried over anhydrous sodium sulfate. Solvents were removed under reduced pressure and the crude was purified by column chromatography on silica gel using hexane:ethyl acetate (2:1) as eluent to afford 170.9, 169.7, 169.5, 139.1, 121.3, 68.8, 43.7, 42.6, 38.1, 36.3, 35.1, 21.6, 21.1, 21.0, 20.7, 20.1, 19 (20 mL, 0 .05 M) and the mixture was stirred at room temperature for 18 h.
After this time, the volatile components were removed under vacuum and water (50 mL) and dichloromethane (50 mL) were added to the residue. The organic layer was separated and the aqueous layer was extracted with dichloromethane (2x50 mL). The combined organic layers were washed with water (100 mL) and brine (100 mL), dried over anhydrous sodium sulfate and the volatile components were removed. The crude was dissolved into a 1:1 mixture of methanol and water (40 mL) and NaHSO 3 (970 mg, 7.02 mmol) was added. The reaction was heated for 36 h at 40 ᵒC. Then, the volatile solvents were removed under reduced pressure and the remaining aqueous mixture was diluted with dichloromethane (50 mL). The organic layer was separated and the aqueous layer was extracted with dichloromethane (2x50 mL). The combined organic extracts were successively washed with a saturated aqueous solution of NaHCO 3 (100 mL) and brine (100 mL). The organic layer was dried over anhydrous sodium sulfate and the solvent removed under reduced pressure to give a crude that was purified by column chromatography on silica gel using hexane:ethyl acetate (1:1) to get (−)-5 in 85% yield (59 % global yield from 2). 1S,2R,4aR,8aS)-6-Bromo-1-(hydroxymethyl)-1,4a-dimethyl-1,2,3,4,4a,7,8,8a 120.6, 76.6, 71.6, 43.8, 41.7, 38.6, 36.9, 36.5, 27.2, 21.6, 20.9, 11.3 1R,2R,4aR,8aS)-6-bromo-2-hydroxy-1,4a-dimethyl-1,2,3,4,4a,7,8,8a- TEMPO (13.4 mg, 0.086 mmol, 15 mol%) and PhI(OAc) 2 (550 g, 1.71 mmol, 3 equiv) were added to a solution of diol (−)-6 (166 mg, 0.57mmol) in dichloromethane (5.7 mL, 0.1 M). The mixture was stirred at room temperature until complete conversion of the diol (5 h; followed by TLC).
Then, a saturated aqueous solution of Na 2 S 2 O 3 (10 mL) was added, the organic layer was separated and the aqueous layer was extracted with dichloromethane (2x10 mL). The combined organic layers were dried over anhydrous sodium sulfate, and the solvent removed under reduced pressure. The residue was filtered through a short plug of silica gel to give a crude containing the corresponding aldehyde that was immediately oxidized as follows. The residue obtained in the previous step was dissolved into a mixture of t-BuOH (4.8 mL) and H 2 O (3 mL) and 2-methyl-2-butene was added (0.5 mL, 4.8 mmol). Next, NaClO 2 (260 mg, 2.88 mmol) and
NaH 2 PO 4 (575 mg, 4.8 mmol) were added. The mixture was stirred for 30 minutes at room temperature and then quenched by the addition of a saturated aqueous solution of Na 2 S 2 O 3 (10 mL). Ethyl acetate (10 mL) was added, the organic layer was separated and the aqueous layer was extracted with ethyl acetate (2x10 mL). An aqueous solution of NaOH (3M) was added to the combined organic layers and the resulting organic layer was discarded. The aqueous layer was acidified by addition of HCl (aq, 2M) until pH= 1-2. Ethyl acetate (10 mL) was added, the organic layer separated and the aqueous layer was extracted with ethyl acetate (2x10mL). The combined organic layers were dried over anhydrous sodium sulfate, the solvents were removed under reduced pressure and thus, pure carboxylic acid (−)-8 could be isolated in 74% yield. : 183.6, 139.8, 120.8, 76.4, 53.1, 44.9, 37.8, 36.5, 36.0, 26.2, 22.9, 21.5, 10.3 ((1S,4aR,8aS)-6-bromo-1,4a-dimethyl-1,2,3,4,4a,7,8,8a-octahydronaphthalen-1 
-yl)methanol ((−)-9):
Ketone (−)-5 (430 mg, 1.5 mmol) was added to a suspension of tosylhydrazine (345 mg, 1.856 mmol, 1.16 equiv) in methanol (0.973 mL, 1.6 M) and the mixture was stirred at room temperature for 18 h. Then, the solvent was removed under reduced pressure and the residue was dissolved in dichloromethane (14 mL) and cooled to 0 ᵒC. Catecholborane (373 µL, 3.49 mmol, 2,3 equiv) was added and the mixture was stirred for 30 min at 0 ᵒC and 2.5 h at room temperature. After this time, methanol (14 mL) and NaOAc (686.5 mg, 8.37 mmol) were added and the resulting mixture was stirred at 60 ᵒC for 16 h. Diethyl ether (25 mL) and water (50 mL)
were added and the organic layer was separated and dried with anhydrous sodium sulfate. The solvent was removed and the residue was purified by column chromatography on silica gel using hexane:ethyl acetate (2:1) to give alcohol (−)-9 in 80% yield.
(−)-9: Colourless oil, [α] 21 D 2 = −97.37 (c= 0.38, CH 2 Cl 2 ), R f = 0.38 (hexane:diethyl ether, 2:1). 1 9, 120.6, 71.9, 43.7, 39.0, 38.8, 37.5, 36.7, 35.4, 21.6, 20.9, 18.3, 17. 1S,4aR,8aS)-6-bromo-1,4a-dimethyl-1,2,3,4,4a,7,8,8a-octahydronaphthalene-1-carboxylic acid (−)-(10):
Jones reagent (1.25 mL of a 1.2M solution, 1.5 mmol, 5 equiv) was added to a solution of alcohol (−)-9 (82 mg, 0.3 mmol) in acetone (3 mL, 0.1M) at 0 ᵒC and the mixture was stirred for 5h. After this time, 2-propanol was added until a change of colour from orange to dark green was observed. Then, the volatile components were removed and ethyl acetate (20 mL) and NaOH (aq, 3M; 30 mL) were added. The organic layer was separated and discarded and the aqueous layer was acidified by addition of HCl (aq, 2M) until pH= 1-2. Ethyl acetate (10 mL) was added, the organic layer separated and the aqueous layer was extracted with ethyl acetate (2x10mL).
The combined organic layers were dried over anhydrous sodium sulfate, the solvents were removed under reduced pressure and thus, pure carboxylic acid (−)-10 could be isolated in 95% 8, 141.2, 120.6, 46.8, 44.6, 38.4, 38.2, 37.0, 36.6, 23.5, 21.4, 17.9, 15.9 . HRMS calculated C 13 H 22 BrNaO [M+Na] + : 310.1862, found: 310.1871.
Experiments on the Source of the Halogen Atom
In order to know about the source of the bromine atom (CH 2 Br 2 versus AlBr 3 ) in the cyclization reaction of epoxy-containing enyne (+)-13 to get (-)-1 we performed the following reactions with AlBr 3 as promoter and dichloromethane or iodomethane as solvents. As shown, in these experiments we obtained the corresponding chloride or iodide derivatives and we did not observe the formation of the corresponding bromide derivative 1. This seems to demonstrate that the halogen always comes from the solvent.
( 2R,4aR,8aS)-6-chloro-1,1,4a-trimethyl-1,2,3,4,4a,7,8,8a- 2R,4aR,8aS)-6-iodo-1,1,4a-trimethyl-1,2,3,4,4a,7,8,8a-octahydronaphthalen-2-ol (15) :
AlBr 3 (0.33 eq) -40 o C, 1h
Solvent Solvent CH 2 Br 2 1 (X = Br); 83% CH 2 Cl 2 14 (X = Cl); 70% CH 3 I 15 (X = I); 74%
Experiments on the Selective Functionalization of the Alkenyl

Bromide Functionality
The alkenyl bromide moiety of enantiomerically pure scaffolds 1-10 may be used for the introduction of the additional decoration usually found around the decalin core of natural products. Obviously, depending on the target product, different functionalization may be required. In this context, the rich reactivity of the carbon-bromine bond should be remarked upon at this point. Thus, the alkenyl bromide moiety can be used for cross-coupling reactions where the carbon of the C-Br bond is an electrophilic position but it could be easily converted into a nucleophile through a simple bromine-lithium interchange. As a demonstration, we have synthesized the compounds 16-21 that appear in the following chart from the corresponding alkenyl bromide derivative through conventional reactions as described in the subsequent experimental procedures. As shown, alkylations, alkynylations, arylations, formylations and hydrodebrominations of the C-Br bond are easily achieved through usual catalytic cross-coupling reactions or by bromine-lithium interchange and subsequent reaction with an electrophile. Not only these reactions but also others could be used for the synthesis of natural products from enantiomerically pure scaffolds 1-10. Interestingly, the structure of compound 19 corresponds to that of the natural product 11-nordrim-8-en-12-al that was isolated from the rhizomes of 11-nordrim-8-en-12-al (a natural product) 8aS)-4,4,7,8a-tetramethyl-1,2,3,4,4a,5,6,8a- 
octahydronaphthalene (16):
A solution of methylmagnesium bromide (3M in Et 2 O, 1.2mL, 3 equiv.) was rapidly added at room temperature to a THF (15 mL) solution of (-)-4 (0.30 g, 1.2 mmol) containing iron(III) acetylacetonate (20 mg, 5 mol%) and dry methylpyrrolidone (1.5 mL) . This caused an immediate colour change from orange-red to brown/black. The mixture was stirred for 12 h at room temperature and then quenched with a saturated aqueous solution of ammonium chloride (20 mL) . The organic phase was separated and the aqueous phase was extracted with diethyl ether (3x). The organic extracts were dried over anhydrous sodium sulphate and the volatile components were removed under reduced pressure. Then, the residue was dissolved in hexane (10 mL) and filtered through a short pad of silica gel to get 16 (0.20 g; 1,0 mmol) as yellow oil. 1, 130.0, 51.5, 42.5, 40.2, 35.3, 33.2, 33.1, 32.3, 23.4, 21.8, 21.5, 19.3, 19.5. HRMS calculated for C 14 H 25 [M+H] + : 193.1951, found: 193.1950 . Diethylamine (0.65 mL, 6.25 mmol, 5 equiv.), ethynyltrimethylsilane (0.19 mL, 1.37 mmol, 1.1 equiv.), copper iodide (23.8 mg, 10 mol%) and bis(triphenylphosphine)palladium(II) dichloride (44 mg, 5 mol %) were added in this order at room temperature to a solution of (-)-4 (0.32 g, 1.25 mmol) in dry diethyl ether (8 mL). The resulting mixture was stirred at room temperature for 3 h under an argon atmosphere. After this time, 10 mL of a saturated aqueous solution of ammonium chloride were added. The organic phase was separated and the aqueous phase was extracted with diethyl ether (2x). The organic extracts were dried over anhydrous sodium sulphate and the volatile components were removed under reduced pressure. The resulting residue was dissolved in 5 mL of hexane and filtered through a short plug of silica gel to get 17 (0.34 g) as yellow oil. 1, 117.3, 107.4, 90.8, 50.4, 42.2, 39.2, 36.1, 33.2, 33.0, 31.2, 21.4, 21.0, 19.0, 18.7, 0.3 ((4aR,8aS)-5,5,8a-trimethyl-3,4,4a,5,6,7,8,8a-octahydronaphthalen-2-yl) 
methanol (18):
Tert-butyllithium (1.9M in pentane, 1.05 mL, 2 mmol) was added dropwise under argon atmosphere at -78 o C to a solution of (-)-4 (0.26 g, 1 mmol) in dry diethyl ether (10 mL). The mixture was stirred from -78 o C to room temperature and then the solution was cooled again to -78 o C. Paraformaldehyde (0.050 g) was slowly added and the mixture was allowed to reach room temperature and further stirred for 3h. The reaction was quenched by adding water (10 mL). The organic layer was separated and the aqueous layer was extracted with diethyl ether (2x10 mL). The combined organic layers were washed with water (10 mL) and brine (10 mL 136.9, 133.6, 67.2, 51.5, 42.3, 39.8, 35.0, 33.1, 33.1, 27.6, 21.5, 21.4, 19.1, 18.7 (4aR,8aS)-5,5,8a-trimethyl-3,4,4a,5,6,7,8,8a-octahydronaphthalene-2-carbaldehyde (19) :
Tert-butyllithium (1.9M in pentane, 1.05 mL, 2 mmol) was added dropwise under argon atmosphere at -78 o C to a solution of (-)-4 (0.26 g, 1 mmol) in dry diethyl ether (10 mL). The mixture was stirred from -78 o C to room temperature and then the solution was cooled again to -78 o C. N,N-dimethylformamide (0,6 ml, 8 mmol) was added and the mixture was allowed to slowly reach room temperature and further stirred for 12h. The reaction was quenched by adding water (10 mL). The organic layer was separated and the aqueous layer was extracted with diethyl ether (2x10 mL). The combined organic layers were washed with water (10 mL) and brine (10 mL), dried over anhydrous sodium sulfate and the volatile components were removed.
The resulting residue was purified by column chromatography on silica gel using hexane:ethyl acetate (5:1) to give aldehyde 19 (0.19 g) as yellow oil.
19:
Yellow oil. R f : 0.72 (hexane:diethyl ether, 2:1). 1 1, 137.5, 50.8, 41.7, 38.2, 36.5, 33.1, 32.7, 23.0, 21.2, 20.1, 18.5, 17.5 2R,4aS,8aS)-1,1,4a-trimethyl-6-phenyl-1,2,3,4,4a,7,8,8a -octahydronaphthalen-2-ol (20):
Cyclization of Another Epoxide Derivative
In order to demonstrate that the cationic cyclization of epoxy enyne derivatives is not limited to epoxide derivative 13, we have also performed the cyclization of the more complex epoxy enyne derivative 22. As shown, the reaction worked perfectly and the corresponding decaline derivative 23 could be isolated in high yield as single isomer. 1, 120.4, 76.3, 72.4, 43.9, 41.6, 38.6, 36.9, 36.5, 26.6, 25.9, 21.4, 20.9, 18.2, 11.5, -5.6 2R,4aR,8aS)-6-bromo-1,1,4a-trimethyl-1,2,3,4,4a,7,8,8a- 
